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OBOPYZIOBAHHUE

ONbITHO-IPOMBIILIEHHBIE
HCIIBITAaHUA IIaKePHOM
KOMIIOHOBKH C TEXHOJIOTHEH
OTBO/Ia ra3sa

Mapatr AMUHEB,

®aar LWLAMKUJIOB
(HayuHo-npousBoACTBeHHasA

tupma «Makep»);

Anekcanap A®AHACBEB

(OAO «Bapbérannedrerass», THK-BP);
Bnaaumup WAMLAKOB,

Eerenuit LWANJJAKOB
(VHXMHMPUHTOBaA KOMNAHUA
«WHKOMI-HedTb»)

mpo6yieMoii TOBHIIIEHHON 0OBO/-

HEHHOCTH ZI06BIBAEMOI CKBAYKUH-

HOU NPOJKITNH, BEI3BAHHOU Herep-

METUYHOCTBIO SKCIUTyaTalliOHHON
KOJIOHHBI, CTAJIKUBAIOTCA IPAKTUYECKU Ha
BceX HeQTAHBIX MECTOPOXKAEHUAK. SHAUU-
TeJbHOE KOJMYeCTBO CKBa)KUH IlepeBe/ie-
HBI B Ge3zielicTByomuii GOHA UMEHHO TIO
3TOU NpUYNHE. PEMOHTHO-U30JIAIOHHBIE
pabotsl (PVIP) TpebytOT 3HAaUUTETbHBIX 3a-
TpaT U, KaK IIoKasasa IIpakTUKa, He Bcerzaa
JIaloT TIOJIOXKUTEIbHBIN pe3ysnbTaT. bosee
11e71ec006Pa3HO B OTUX YCJIOBUAX HCIOMIb-
30BaTh IIaKepHble KOMIIOHOBKY, YCTaHaB-
JIUBaeMbIe «JIETKOM» OpUraZioi TEKYIIEro
pemonTa ckBaxuH (TPC). Ilo maHHBIM
THK-BP, MuHuManbHasa 5KOHOMUSA B CIIy-
4Jae oTkasa oT TexHosioruu PUP B nonassy
TexHonoruu JIIH ¢ makepom cocTaBisgeT
oKoJsio 1 MJH py6Jieii Ha KaXXAyIo omepa-
IIM10. B TO )Xe BpeMsA yCTaHOBJIEHHBIM Ha/Zl
Y3LH nmakep co3zjaéT yca0BUA A HAKOII-
JIeHUs CBOOOJHOrO ra3a U ABJAETCA IpU-
YMHOH CPBIBA NTOJAYH [[EHTPOOEKHOI0 Ha-
coca. [Ipu razoBom daxrope zo 100... 180
M3 /M° Ipo6IeMy MOXKHO PEIIUTD, UCTIOIb-
3y JUCIepraTop Wik MyJIbTHU(a3HbIN Ha-
coc. [Ipu 6osbuieM ra3oBoM ¢dakTope Ie-
J1eco06pa3HO OTBOAUTD I'a3 B UHTEPBAJ BhI-
IIe makepa, B kosoHHy HKT 160 Hero-
CpeJCTBEHHO Ha yCThbe U Ziajiee B OypepHyIo
JINHUIO.

TexHOMIOTHA OTBOJA 'a3a peaanu3oBaHa B
xommoHoBKe HIT® «[Takep». i CKBaXXUH
¢ razoBbIM dakTopom cBbimre 180 m3/m>
IIpY ydyacTuu VIHKMHUPUHIOBOM KOMIIa-
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uun «MTHKOMII-HedTh» pazpaboTana of-
HomakepHad komnoHoBka 1ITPOK-VIB3I'-1
JUTA M30JIAIIMY NHTEpBaIa HerepMeTHUYHO-
ctu Boie YOILIH (YOBH) ¢ orBogoM rasa
U3-TI07, IIakepa 10 KalWLIAPHOMY IIOJIH-
MepHOMY apMHPOBaHHOMY TPYOOIIPOBOAY
B HKT Ha pacuéTHyto mybuHy iu6o B 6y-
dbepHYI0 TUHUIO.

ONBITHO-TIPOMBIIIJIEHHbIE HCIBITAHUA
KOMIIOHOBKU npoxogunu B OAO «Bapbé-
raHHedreras» — «iouke» THK-BP — Ha ckBa-
skruHax N°N° 126 u 227 IlepMAKOBCKOTO
MECTOPOKIEHHUS.

Ha ckBarkune N2 126 B uHTepBane 2021-
2037 M BBIABJIEHA HETEPMETUIHOCTD DKC-
IUIyaTallOHHOM KOJIOHHBL. CKBa)KUHA ObUTa
OCHallleHa OZIHOTIaKepHOU KOMIIOHOBKOM
1IMPOK-MB3TI'-1-122-48-250-T150-K-3-1 co
CKB)XMHHBIM KaTWULIPHBIM ITOJTIMEPHBIM
apMHPOBaHHBIM TPYyOOIIPOBOZOM, KOTOPBIH
OTBOZMUT I'a3 U3-II0Z ITaKepa Ha YCThe U Ja-
Jee B OydepHyto muHuio (puc. 1). B cocra
KOMITOHOBKHU BXOZJAT ITaKep ¢ KaGeIbHEIM
BBOZIOM r'uzipomexanndeckuii [1-O'M, ycra-
HOBJIEHHBIN Ha miybuHe 2143,6 M, MydTa
pasbéMHas ruzpasandeckas MPI-89, ckBa-
SKMHHBIN KaTWULIPHBIN OJUMEPHBIA ap-
MUPOBaHHEIN Tpy6onpoBoz CKT-7/16 BHyT-
peHHMM guaMerpoM 7 MM. Ha miyoure 2289
M pasMmeléH Hacoc YOLIH-80-2300 m. [e-
6ut — 80 M®/cyT. CkBa)XrHa 3amyIeHa 11
mad 2011 r. ¥ yClemHo 3KCILUTyaTUpPyeTcs
10 CErOAHAIIHNN /IeHb.

Ha ckBaxxune N° 227 B unTepBae 1972—
2077 M BBIABIIEHA HETEDMETUYHOCTD SKC-
IUTyaTalliOHHOM KOJIOHHBL. CKBaXKKHA GbUia
OCHAIl[eHa OfHONIaKepPHON KOMIIOHOBKOM
1TTPOK-MBOT-1-122-48-250-T150-K3-2

Puc. 1. OpHonakepHasa KOMNOHOBKa ANA 3KcnayaTtauuu CKea-
JXUH NOrpy>KHbIM 3JIEKTPOHACOCOM C OAHOBPeMeHHOﬁ unsona-

uuen BbllepacnosoXXeHHoro HTepeajsa HerepMmeTU4YHOCTHU

EeRInnETa1A 1

1MPOK-UB3r-1-122-48-250-T150-K3-1 co CKBaXMHHbIM Ka-

NUANAPHbIM TPY60NpPOBOAOM ANA OTBOAA ra3a U3 nopnaKep-
HOrO NPOCTPaHCTBA U BBOAOM B GydepHyto nuHuio
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Puc. 3. OpHONaKepHasa KOMNOHOBKA AN
JKCNyaTaLMu CKBAXKUH NOFPYKHBIM 3N1€K-
TPOHACOCOM C OfHOBPEMEHHOW nu3onsymei
BbILIEPACNONOXKEHHOro UHTepBana Herep-
metnyHoctn 1MPOK-UB3r-1-122-48-250-
T150-K3-2 co cKBaXMHHBIM KanuansapHbIM
Tpy6onpoBOAOM ANiA OTBOAA ra3a U3 nog-
NaKepHOro NPoCTPaHCTBa M BBOAOM B KO-
NoHHy HKT

Puc. 2. YcraHoB-
Ka BBOJHOM
My TbI
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(puc. 3). B eé cocTaB BXOAWIN: IaKep CKa- Ha BBogHAaA MydTa (puc. 2), 4epe3 KOTOPyI0  6y0 KOHCTPYKIIMIO, TIO3BOJIAIOIIYIO 3HAYU-
6eTbHBIM BBOZIOM T'MIpOMEXaHWYeCcKuii [I-  ra3 u3-1moz nakepa 1o KalwUIIPHOMY TPY-  TeIbHO CHU3UTb PUCKHU U BEPOATHOCTH IO~
OI'M, ycTaHOBJIEHHBIH Ha IIyouHe 2263 M;  6ompoBogy moctymaet B ndT HKT. CkBa- nmagaHuA B KaMWULIPHYIO TPYOKY pasind-
mydTra pazpéMHas rugpasiudeckas MPI-  jkuHa ObUna 3amymieHa 25 masg 2011 r. © HOTo pozia 3arps3HEHU. B ciryyae 3amuia-
89; CKBKMHHBIM KaIWULIPHBIN [TOJIMMep-  YCIIEIIHO SKCIUTyaTUPYeTCs 110 HacTodAllee  MOBAHUA KalWIIIPHOTO TPYyOOIpoBOza
HBIII apMUpPOBaHHEIN Tpybomnposog CKT-  Bpems. 6BUTO GBI BO3MOXKHO IPOJAYTH €ro CO CTO-
7/16 BHyTpeHHUM AuamMeTpoM 7 MM. I1y- KomnoHOBKa, obecrneynBarolas mofia- pPOHbI YCThA a30TOM JIN6O IIPOMBITh MeTa-
6uHa moZBecky Hacoca YOITH-80-2300 co- 4y rasa B 6ydepHyto tuHUIO (puc. 3), T03- HOJIOM IIPU OTJIOKEHUU TUAPATOB. Takke
craBwia 2484 m. JlaBnenue ycTbeBoe — 1,5  BOJIAET KOHTPOJIUPOBATH IIPOIlecC OTBOZA BO3MOXKHA I10Jada Pa3JUYHBIX XUMUYe-
MIIa. [lebut — 70 M®/cyT. OGBOZHEHHOCTh — Tra3a BO BpeMEHU II0 MaHOMeTpy. [IpnéM- CKUX peareHTOB B IOANAKepHOe Ipo-
90%. Ha mrybuHe 20 M OT yCTbSl yCTAHOBJIE-  HBIM MOZYJ/Ib F'a3a I10/] ITaKepOM UMeET 0CO-  CTPAHCTBO.
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Maktnyeckne napameTpbl paboTbl CKBaXKMHBI C NEPENYCKOM rasa B 6ygepHyto 30Hy
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Ha puc. 4 nipescrasiena 1o-
CyTO4YHAas 3aluch TapaMeTpoB
JIaBJIeHHA [TOCTIe 3aITyCKa CKBa-
SKUHBI B 9KCIUTyaTaIHIo.

B nepuroz peMOHTa CKBayKU-
Ha ObUIa 3a11oTHeHa PAaCTBOPOM
rnymenud. I1pu cirycke Karnm-
JIIPHBIN TPYOOIPOBOA TaKXKe
3aII0JTHIJICA PAaCTBOPOM IIyIlle-
Hud. Ilocime 3amycka YOIIH
CHI)KeHMe 3a00HHOro JaBJe-
HUA HIDKe /1aBJIeHUA Hachllle-
HUA IIPUBEIO K HAKOIUIEHUIO
rasa noz naxkepom I1-O3I'M. TI'as,
VMesT MEHBIIUH YIeTbHBIN BEC,
Ha4yyHaeT MOCTYIIaTh B KaIlWI-
JIIpHBIH TPyOONIIPOBO/, ITOCTe-
IIeHHO 3aMelllas pacTBOp IVIy-
meHus. Ha rpaduke samnucu
JlaBIEHUH MBI HAaOJII0ZIaeM, ITO
ras IOJIHOCThIO 3aMECTUJI B Ka-
OWUIIPHOM  TpyOOIpoBoOze
pacTBOp IIyIIeHUs U HadaJl OT-
BOZUTHCA Ha 5-€ CyTKU. 3/1eCh
MOXXHO PpeKOMeH/|0BaTh, He
OXXHUZlas MOJTHOIO 3aMeleHus
pacTBopa IVyIIeHusA ra3oM B
KalWUIIPHOM TPyOOIIPOBOZE,
a mocJjie BBIBOZIA YCTAaHOBKY Ha
PEeXUM, IPOAYTh TPYOOTIPOBOZ,
asoroM. OTBOZ ra3a peryiaupy-
eTcs BeHTWIeM Ha yCThbe, UTO-
6Bl He ZOMYCTUTH TOMaZaHusI
SKUZIKOCTH B KallWUIAPHBIN TPY-
6OTIPOBO/I, U OCHAIEH 0OpaT-
HBIM KJ1ariaHom (puc. 5).

B KOMIIOHOBKaX IIPUMEHANIN
MTOJIMMEePHBIN apMUPOBaHHbBIN
TpybompoBoz tuna CKT. Oco-
GEHHOCTBIO JJaHHOTO TPyHO-
IIPOBOJIA ABJAETCA 3HAYUTEIb-
Has paguanbHasg gedpopMarus
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(mo 15%), KOTOpyIO OH BHIZIEP>KUBAET, HE
paspyuiasch. DTO IMO3BOJIAET IIPU 3aLLIaMO-
BaHUU TPyOOTMPOBOJ JIETKO TPOAYTH C
yCThs. JIJI ZIOTIOTHUTEIbHOM 3aIUThI Ka-
MWUISIPHOTO TPYOOIIPOBOZA MPU CITYCKE
I'HO Ha kaxzayto mydty HKT ycraHaBiuBa-
eTcsl XOMYT-IIPOTeKTop (puc. 6).

Cryck KamWUIAPHOTO TPy6OIpoBoa
OCYIIEeCTBSIETCS aHAJIOTMYHO Kabesto
VOIIH, 6apabaHbl ycTaHABIUBAIOTCSA Ma-
payutensHO (puc. 7).

BBICOKHE TETIOU30JISIIMOHHbIE CBOMCT-
Ba IoJIMMepa TpyboITpoBo/ia, HE3HAYUTEb-
Has IIEePOX0OBATOCTh BHYTPEHHEH ITOBEpX-
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HOCTU 3HAUUTEIHHO CHIDKAIOT BEPOATHOCTh
OTJIOXKEeHUA TUpaToB. /1 oHOM rapas-
TUU NIpeAoTBpallleHusA OTI0XKEeHUA Iufpa-
TOB B KalWUIIPHOM TpPyOOIPOBOJE Ha
yCThe B 3UMHee BPeMs B UHTePBAaJle «Bed-
HOW» Mep3JI0ThI B CKBRXKUHE MOXKHO PEKO-
MEeH/IOBATh UCIIOIb30BaHueE TPy6OIIpoBoa
C 3JIeKTPOIIOIOI'PEBOM KaNWIIAPHOIO Ka-
HaJla U ero TepPMOU3O0JIAIINIO BCIIeHEHHBIM
mosiuMepoM. Pa3zpaboTaHO U HCIBITAHO
YCTPOMCTBO I IPEAOTBPAIEHUS OTIOXKe-
HUS TUIPATOB Ha OCHOBE IIOCTOSTHHBIX Mar-
HUTOB. YerpoiictBo Tuna YMIK-7 /16 co3za-
HO CIIeI[HaIbHO /I JaHHBIX KOMIIOHOBOK.

Jlsi 060CHOBaHUSA TapaMeTPOB KOMIIO-
HOBKU OBLTH pa3paboTaHbl METOAUKA U
porpaMMa IpOTHO3WUPOBAHUS HAKOILIe-
HUA rasa nog nakepom. Ha ocHoBaHum mna-
pPaMeTpOB IIacTa, CKBAXKUHBI, J0ObIBae-
MO MPOAYKIINU IIPOrHO3UPYIOTCS MHTEH-
CUBHOCTb HaKOIUIEHHUS ra3a U TEMIIbI eTo
O0TBO/A TI0 KATWLISIPHOMY TPYOOIIPOBOAY.
CoBpeMeHHbIE KaWUIIPHBIE TPYyOOIIPOBO-
ZIbl C IPOXOZHBIM KaHa/IOM 7...10 MM 103-
BOJIAIOT OTBOAUTH O0OBEMBI rasa 7o 600
M3/CyT. TIo ofiHOMY TpyOoTpoBozy. [1pu He-
006XOJUMOCTH BO3MOKHa KOMITOHOBKA C
JIByMs TMapauleIbHBIMU KaNWUIAPHBIMU
TpybomnpoBogamMu. COOTBETCTBEHHO 3TO
yABOUT 06'bEM OTBOAMMOTO Tasa. B KoH-
cTpykuuu nakepa [1-OI'M npezycMOTpeHO
[iBa KaHasIa /Il Ta300TBO/aA.

KanwuisipHble TpyOOTPOBOABI TIO3BOJISA-
IOT KpOMe OTBO/ja ra3a IoZlaBaTh B CKBAYKU-
HY XUMUYECKUE peareHThl (MHTUOUTOPHI,
JIedMYIbraTophl) A IpefOoTBpallleHUs
OCJIOKHEHUH.

Pa3zpaboTaHHas nMakepHas KOMIIOHOBKA
1IMPOK-VMB3I'-1 c oTBOAOM ra3a o Kammi-
JITPHOMY TPyOOITPOBO/Y AJIsi CKBAYKUH C He-
repMeTUYHOU DKCIUTyaTallHOHHOM KOJIOH-
HOM I10 Pe3yJ/IbTaTaM OIBITHO-ITPOMBIIILTEH-
HBIX UCIBITAHUN TIOATBEPAMIA CBOIO 3d-
dexTuBHOCTH. OGBOAHEHHOCTD TOOBIBaE-
MO TPOAYKIHMU IO BYM CKBa)XMHaM B
cpesiHeM CHU3MIACh ¢ 97 10 86%. DTo obec-
TIEYITO IOTIOJTHUTENBHYIO I0OBIYY 5 T/CyT.
HedTH Ha KaXKIYIO CKBaXXUHY. HyXHO OT-
METUTbh, UYTO CHU3UTH JIaB/IeHUe Ha IpUéMe
Hacoca HiKe 50 aT™ 1pu ra3oBoM $akKTo-
pe cBbinre 200 M3/M® 10 BHeZIpEHUA TEXHO-
JIOTWU C OTBOZIOM T'a3a U3 MOAIaKePHOU 30-
HBI He TIPe/ICTaBJIIOCh BO3MOXKHBIM. YUU-
THIBAsi BO3PACT ZI0OBIBAIONIUX CKBAXKUH U
OCJIOXKHEHMUsI, CBI3aHHbIE C KOPpO3Hel aKC-
IUTyaTallMOHHBIX KOJIOHH, TEXHOJIOTUA IIPU-
MeHeHUdA YDIH ¢ nakepoM, 1o3BoA00IIAA
OTBOJIUTD T'a3 U3-T10/] TAKEPHOL 30HBI, UMe-
eT GOJIbIITHe TIEPCIIEKTUBHI U ZIeJIaeT PEHTa-
GeJIbHBIM BBIBOJ, U3 6€3/1elICTBUA MaJIoJe-
OUTHBIX CKBaKHUH. |



